Fractalkine activates NRF2/NFE2L2 and heme oxygenase 1 to restrain tauopathy-induced microgliosis.
The chemokine fractalkine modulates microglial responses in neurodegenerative diseases, including tauopathies, but the mechanistic processes and their relevance in human brain pathologies is not yet known. Here, we show that hippocampal HT22 cells expressing human TAU(P301L) mutant protein produce fractalkine, which in microglia activates AKT, inhibits glycogen synthase kinase-3β and upregulates the transcription factor NRF2/NFE2L2 and its target genes including heme oxygenase 1. In a mouse model of tauopathy based on stereotaxic delivery in hippocampus of an adeno-associated viral vector for expression of TAU(P301L), we confirmed that tau-injured neurons express fractalkine. NRF2- and fractalkine receptor-knockout mice did not express heme oxygenase 1 in microglia and exhibited increased microgliosis and astrogliosis in response to neuronal TAU(P301L) expression, demonstrating a crucial role of the fractalkine/NRF2/heme oxygenase 1 pathway in attenuation of the pro-inflammatory phenotype. The hippocampus of patients with Alzheimer's disease also exhibits increased expression of fractalkine in TAU-injured neurons that recruit microglia. These events correlated with increased levels of NRF2 and heme oxygenase 1 proteins, suggesting an attempt of the diseased brain to limit microgliosis. Our combined results indicate that fractalkine mobilizes NRF2 to limit over-activation of microglia and identify this new target to control unremitting neuroinflammation in tauopathies.